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be at some distance from the shaft bottom, and in out-of-the-way
positions; and it is much easier to run a pair of cables to these
positions, than either a steam, compressed air, or hydraulic pipe.
Where dip pumps also are employed, the arrangement of the pump
fixed on a trolley with its motor, gearing, and starting switch, the
trolley being mounted on wheels to run on the mine roads, is very
convenient, as it is easy to provide a sufficient length of cable on
drums fixed on the trolley, to enable the pump to follow the water
right down without making joints, and without any change in the
resistance of the leads. Electricity has, however, been applied to
pumping in mines under every condition where pumping is required.
It is employed in sinking pumps, in driving pumps at the bottom of
the shaft when the water from the workings has been delivered to a
sump there, for dip workings, for pumping water from rivers, for
boiler feed, etc,

Forms of Pumps
There are three forms of pumps employed in mines, centrifugal
pumps, ram or plunger pumps, and bucket pumps. Of these the
ram pump in its three-throw form is the one most commonly
employed; but since the improvement that has taken place within
recent years in the centrifugal pump, this is also making way. The
bucket pump is only employed, so far as the author is aware, for
pumping from sumps or lodges in the mine shaft. The centrifugal
pump is the opposite of the water turbine, with certain modifications.
In the water turbine there are a number of blades arranged around
a shaft, and the water impinging upon them turns the shaft, to
which they are attached. In the centrifugal pump there are again
a number of blades surrounding a shaft, and when the shaft and its
blades are revolved by mechanical power from outside, the water
which is made to enter the pump at the centre is forced outwards
by the action of the blades, and by its own centrifugal force, and is
driven into the delivery pipe. The earlier forms of centrifugal pump
were only available for very low lifts, 50f being considered high,
and while the efficiencies were comparatively high with very low
lifts, they fell very quickly if the lift was increased. Modern
centrifugal pumps, however, deal with lifts as much as 2000', and it
is claimed that the efficiencies are higher than those of the ram
pump. Improvement in the efficiency of the centrifugal pump has
been obtained by a careful study of the course of the water in the
pump. Power is wasted in every pump by eddies that are created
in the water, and by a study of the form which these eddies take,
and by designing the pump so that no eddies are made, the efficiency